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TNs Inveniion mMes general b-lfe^ 
parted;!? ta amulsteng prnduDed by . the Ijhiyt^^ Ff? 
process aod ua^d as.a reaction medium far ^nzyme-cetaip&d reactem 

Enzymes am being increasingly used as catalysis m t$mmi&M and 
biochemfeai synthesis, Thua; s hydrolase^ /especially" lipases. (EC 3,1/1.3), 
are already being used '.in many Jndusfdal lipdyste processes by Virtue of 
the often milder reaction oondlfena. 

Suilabie -enzymatic" este.nffcailon or Iransastenflcatbn processes are 
tlascnbed^fdf example, In K, Drauz and H> Wai&mann, :gmprw- Catalysis 

It. % : known lhaf transesJedffe^ons m water-fraa or ■ substantially 
watar^rea: media are catalyaad by upases, if waiter Is also present e the 
reaction system of :©sters> -alcohol and Hpas&s, the dtmihadon of bound 
aoldS'tq ffeescfds normally occurs. Since various llpasas ateo dalalyze the 
formal, of asters from free fat^y aads and aidohofs* a transestenfioadqn 
reaction with, an add Intermediate stage Is ultimate^ earned mi m tie 
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maplty of cases In addition to a direct iransasLehfieatioa For many 
indasteai .pitm$m§* however, the formation of free acids in the system" !sa 
malm disadvantage. The water content pao% prevents an industrialiy and 
oommerciaiiy acceptable oonvarsson dormaiion of an ■ unfavorable." 
5 themsodynamlc equiiibrlum). Expansive industrial equipment has to be 
used to obtain satisfactory yields {removal of water, for example, by 
azaoaopie distiaiten< membraha separation processes, vacuum 
dlsilstion). 

The disadvantage of enzyme-catalyzed reactions often lies In the 
10 availability and stability of the functional proteins involved in the pmeess. 
Enzymes, stabilized by immobilization, for axampia by microencapsulation, 
which can be used for a vaneiy of applicallons era already known fmm lbe 
prior art:. 

The reaction of hydrophobic .compounds can ba carded out by the 
to use of waieNn-all (w/d)---ml#66mui^P*is s as described by Oriteh ana 
Schomaeker in &^rn?e ifcrafc f OoiiM*; Mm i 28; 1; m0 lor the 
lipase from Canalda tugom: Howaver* the concentration of water in the 
soiylion and die composition of the compohenta of the w/o miefoemyisions 
are very critical te the aaccess of the reaction, 
m Accordingly, the problem addressed by the present Invention was to 

provide a system for enzyme-catalyzed reactions in which the substrate 
:s6noentra|bna cooid -'m vmw4" MMifiii vli hence the 
oohoantfatlbn of oil and water wouid remote constant to the extent that they 
would not have a major influence on the reaction or on tee activity of toe 




Summary of tdginy^ptlon. 
An o ^'in water smtMm- in d^% w^r, an ^m^stfj^r afrid.: : ah ^i 
^saj^orodyge^^^ 
30 ^motel-size at€Q 16- 400 rm^.i^Mi, A. WWX&$ foMb&JOasmi^ 
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■ esters : ; and/or tnal wm tim is a 




t$ used as the reaction mad luro. 



5 Bjtalltf 

f tji present invention relates i& the nm of o/w emuisions containing 
at Ja&st weler, Brouteifiars and an o*l phase as a m&ctton medium for 
enzyme-catalyzed reasons, the emyfsfens having been praduea^. fey fife 
Shil£^ PIT process; and having a droplet siM;df 

10 50 to 400 nm. 

It has surprisingly been found that o/w amuislons produoad by the 
FIT process satisfy fee r&qy i re jti&nts statect atsovs In exceOen! fashion. 

PIT emissions 

I S EmuS^ioris are disperse ;prepara^ons of at tea&f two Nquids hisoiubfe 

in qm another, of which one contains water. Emuteiffers or mmMm 
systems am used to homogenize |mm&d$8.: o^walaf: pha$&$ Sy 
emulsr^calfen. In the absence of stabilizing ;eroulslfier&' the phases; w^uB 
separate again m view of their different polarities. The amphophilic 

20 ernigisifiefs.sii ai the interfaces between the tine tiropteis and the coherent 
phase and prevent them from coalescing by steric or efeairdsiife shleldteg. 
Emuisifters are compounds which join hydrophyte and lipophilic structural 
units to am : another In thair moteoolar $truQtuf& The oho&a and extent of -, 
the particular sfrycfofal unite* in the ^muister motedule or ernulsifier system 

25 affected are often characterized -by the hydrophilic/tfpophific balance [HLB 
Ihorhiif) yMu$% As a genera! mtevaniui#iers or eniufefer systems -with 
•EOfnparativeiy. strongly hydirophli components \md W high 'HLB: values. 
and t lr* iiheir practical application, generally lead to water-based o/w 
emylsbns with a disperse phase, Emifefers or emuislffer systems wsth 

30 comparatively strongly lipophilic components feed to oomp&ratsv^y Sovvw 
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HLB values and hef>ce wfe invert. emul : ^o$is with a continuous ai! phase 
and a d&peme water phase. 

It Is known that oNfM&ater folw) amufslDns: prepared . and slabbed 
vvfth nontonle emufsifters can UTifergo ganeraS^y reversible phase inversion 
i q*v heating,, La the eniul^on type changes from o/w to w/o ( waters rvoiS 
arnol^on) within -a certain temperature range. Since the oil becomes the 
outer continuous phase, the conductivity of tile •emulsion lafe io mm> Tfm 
mean vMue of t h e temperatures between :rns^!n^iiahi| zero condt^d^Sy sf 
the emulsion on Healing called the phase Irwersion temperature |PIT) 
ill the emulsions xhm produced :ara called PIT emulsions 

ii Is also known th^t the position t>f ttei PIT depends on a member of 
factory for example the nature and phase volume of the oil component, the- 
hydrophllldly and the structure of the emuiBifiers and the composition of iha 
emu^ffer system:. 

1 5 The droplet size of the PIT emulsion Is critically, deiamifeed by the 

.pmciyctton process. In ganeraS, the wetor and oil phmm am mixed with 
Iha emu Mfers and then heated to a temperature above the PIT/ Ilia 
conductivity having to feJl ie iero, . The emulsion Is. than cooled to the 
startmg temperature (genera % room femperatyre, m 20X), The 

20 emdMon used In accordance with the inveotton l§ only formed by the 
toperaiom of the #nioi$io;n exceadmg and then falling below the Pit, 

It; Is tnowd that only ihose FIT emulsions which tern a 
rnferoamutelon phase with iow inierfadat tension between W aOd water or a 
Jamafe ■gqu^rystsIfSne phase during phase /inversion are charaotah^ed 

IS ^ partefariy small droplels. The crucial step-Is /always the reversion m 
eoQOnoL 

The emulsions according to the invention are distinguished In- 
pafficuter by thai? drop i el m eness. The dropbt stefe between SO and 400 
nm\ preferably In the range from 70 to 300 nm, more pmfdrably in the 
30 range from 80 to ISO om and most prefera^ 80 to 180 
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nm v The dmpte! mm are assumed Id follow a Qauss distnbutbn. They 
are measured; for ^Kampte, by right scattering or absorplfen, 

These fline^roplet emulsions retain their homaganariy through 
Brownian motesufer : movement. Bfownfan molecular movement Is a 

;5: thermal ^ pa$cfe$ beksw 5 urn in size, It is the drMng 

form of diffusion and prevents both segmentation and creaming up. 
(ftoiaBon), A major advanisge : Is that the naad for energy-intansiive sirring 
can redyce^, it i&ads to improved " aifif^idn ^f sobstrafe; and anzym^ ; 
■:&M Id reiuceci: energy costs, 

10 The subsirafe conceniratlona can be van eel without the si ropie! size 

having t0; : be; f$toa#d> . A high subsirMe concantraMon. can be" achieved 
without any of the droplets ooafesdng. Tlie low . surface tenston Nwoasas 
the transfer rate of the mcfecuSes at the af/water Interface. Tha high 
•mp^dy^ity aricl steb&ly of the PIT imy lsfons enable blo^mifcai styd^s 

15 to be carried out on snzyrnes and ihm reactivity and already teown 
reactfon- conditions, a nd • activities lor eri^mas: to. be fmHtmr optimised, 

S&skfe water, the PIT a mutelon s also contain an oil phase . which 
contains compounds from the group of fatty add a^ky! esters a) or mMm 
v^plable oils and dehva^vas 5), The groups a) §od b) are hydmphabfc 

20 compounds rnsolybte or only v&ry spanngpy sdubfe In water whsch may 
preferably represent the starting malarial. La, ; substrates, for the products 
M la <&^n&r-fty enzymatic catalysis, but which may .a|so usad as 

Su^taSfe group a) esters era derived, in particular from, satumte4. 
IS; ynsatyrat^d, ilmm or branched '.'fatty acids ^n$p?iog : .a of 7 to: 23; 
earibon a;fens. Aceoninyiys they ja& compounds corresponding to formyle 

m 
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In .which -R' 1 is -a Cms alkyl group and R* is .a Cm alky) group, meihyf and 
athyi groups being particulady preferred The use of 'methyl esters Is the 
most advantageous. The methyl esters of formula (0 may be obtained In 
the usual way, for example by iransestefification of triglycerides with 
methaoe! and subsedyant distillation, Suitable fatty acids are eapmle s 
haptandte capr/lle, peiafoe«ia ;f captfc< endeeanoio, tactic., tndaoanoic, 
mybMlc, pemadacanoic, palmitic, heptadeeanofc, staano nonadeoartolc, 
arachic and behenic acid. Unsaturated representatives are, for example, 
lau«ie\ myrisidlpic, :-.;'^^?l^-- !: -S^W^3^ oleic, eiaidlc, fpnbleid, 
iinoieio : eonjugatsd llnotelc acid (GLA), mem particularly ds§,trans11-GLA 
or translO,cis12-GlA. linolaidic, ilnoieme; conjugated isnoieic acid, gadolelc, 
arachtdonJo arid arucic ackt. Mixtures of the methyl and/or athyl esters of 
these adlds are also soliabte: it is pariculahy preferred to use PIT 
amylslons which contain methyl aod/or ethyl esters from the group 
methyl ©^l®i : -n?4th^ .^aimiiste, methyl staafate> methyl 
ethyl oieate, ethyl pat.mitgte, ethyl stearafe and/or afhy! 



consisting o 
iargonats : 





of vet 



ran- 



on tr 
11, cddonut oil, palm 
oil soyhe n oil or 
! 



oil, pafm kernel oll s olive oil, castor: oil; 
aifblbwat oil (m the case of rapesaed and 
plants) '.may also be used. 

Suitable group b) compounds are 
These are ©ssentisiiy triglycerides and triglyceride mixtures, the glycerol 
teeino oompletaly asterifted with rolaflyaiy long-chain fatty acids. 
Particularly suitable vegstabM 
peanut, oocorad andlor sc nfiower oil 

Important constituents of the PIT emulsions used in accordance with 
the Invention are the ermdsifiers and emuisifier systems used. Nomome 
emulslflers, mora particularly athoxylated fatty alcohols and fatty acids, are 
preferably used as emuislflers. To form FIT emulsions, if Is of advantage to 
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use a iwc^component^mulsiflar. system ooniamfng a . hydrophljic eniuteCiaf 
(A) and a hydrophobic ct>emulslf§er (B), Sufehte hydroph&c nontonfe 
emulsified (A) are sufcsl&noes which have an HLB vafua of about 8 to 18, 
The HL8 value (hydrophHfo^pophite- balance) & a valuer which may be 
5 calculated in accordance with the following equalksn: 



where Lis the percentage by weight of lipophilic groups, i.e. the fatty afkyi 
ID or-Mty: : acy1 groups in percent In the ethylene oxide add ?tbn ; produds, 

FaUyMct^ context of the leaching according to 

the invention correspond to formula (II): 

W 

m mm R 3 Is a tor or branched, saturated or unsaturate alky! group 
containing fi in 24 carbon atoms and n ^ a number m 1 to 50, Compounds 
of fomiyla: (if) where n is a- number of 1 to 3S and more partieyiarfy a 
number of 1 to 15 are particularly preferred. Other patofeny preferred 

20 compounds of formula (II) are those where R 3 is an ai&p group containing 
1 6 to 22 carbon atoms. 

Tbe compounds of formula (II) are obtained in known npariinar .by 
msctb'n of fatty alcohols under pressure with ethylene oxide, oplonaify in 
the presenoe of acidic or basic catalysts. Typical examples are oa prate 

M ^cohoi, caprylic alcohol 2m$$$ hpyl alcohol caphc alcohol : lauryl 
alcohol, iiSiKd^i alcohol, myristyi aicohoh celyl alcohol, patmttotey! 
alcohol, stearyl alcohol isostsatyi ateotel oleyl : aleo^oi e^aldyi alcohol 
petrese^nyi a^coh^^ irolyl alcohol, ynofenyl a^oliol, elaeosiearyl afophd, 
aracny! alcohol gadoleyl alcohol behenyii alcohol, -srucyl ateohoi and 

30 brass^y^ alcohol and the technical matures thereof obtained, for example. 
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in the high-pressure hydrogen atton of technics! mstbyi esters based on fats 
and oils or aldehydes from Roelen's oxosyntbesis and as monomer fraction 
In ife dlmeozatlon of unsaturstod faity alcohols. Technical fatly alcohols 
containing 12 to IS car&orraloms< such as for example coconut off, palm 
.5 0| s pafm kernel oil or tallow falty alcohol am preferred. 

rally add ethoxylates which may also be used as emulsifier 
component (A) preferably correspond lo formula (II!): 



10 



is 



20 



where R 4 Is a linear or branched sikyl group containing 1& Id 2i sarbon 
atoms and m Is a number of 50 end preferably 15 to 35, Typkal 
examplas : are products of the addition of 10 to 30 moi ethylene oxide onto 
laun'c acid, isotndeeanole acid, myrlstie acid, palmitic add, palmitoieic acid, 
■ Stearic acid, Isosteanc acid; dele add, elaktlc acid, peiroselic acid, InoJelc 
acid, linolanle add, elaeostearic acid, arachic acid, gadolelc add, behenlc 
acid and erode add and the: technical mixtures thereof obtained, for 
example, In the pressure hydrolysis of natural fats and oils or in tie re- 
duction of aldehydes from Roelen's oxosynthesis, Products of the addition 
of 10 to 30 moi ethylene oxide onto C-. t& falty adds are preferably used, 

Partial giycendes which may be used as emulslfler component (B) 
preferably corraspond to formula {IV}: 



CHgO(eH 2 0H s O)^C0R 6 

CH-0{CH#H 8 O^H (IV) 

where CGR ?i Is a linear or branched scyl group containing 12 to 22 carbon 
atoms and x, y and z togetbar stand for 0 or for numbers of 1 to 50 and 
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preferably -i'S to 35, Typical examples of partial glycendes syltafele for the 
purposes of the hvanOon am Jaurfc add monoglyoende, coconut faity add 
rnonoglycande, palmitic acid mono^yoaricie, stearic add monogiparl<te, 
^oslearfe acM monoglyeende* oleic add mpoogiycande, qQgMif Ib^ Isolate 
8- aprf mon^fyc^rMas.. and: laifow fatty add mtthdglyqer^ and addion 
produsis inemo? with 8 to SO and preferably 20 to 30 mof ethylene oxfde. 
Mofiogly^andes m fmhmcai monoM\glymn&0. mmlmm .prmiomimrMy 
mmmm m&mg\ymtMm OVK wham COR* Is a Mmm afey^ group 
containing 16 to 18 carbon atoms, ara preferably used, 
10 Emulsifier mixtures containing components (A) and £8) to a ra^o by 

weight of 1 0:90 m 90:1 ft p^rably 2S:7S to ?S:25 and mom pa Warfy : 
40:60 to 60:40 am normal^: used. 

■Other su^abb emuls^ers are ;: for awn pie, nook*mo surfactants 
f mm one of the fell mmg groups: 

it 

* prQdpa^ ;of th^. addition of 2 to 30 mol 'ethylene oxide and/or 0 io 5 moS 
•prd^yiade o^da onto I linear fatty alcohols containing 8 to 22 carbon 
$tom$; 

* fly^rd! moniO^siars and &®m£m and sorbin maniisMrs 

20 ifefe of saturated and ynsafymted fa% adds captaining 6 to 22 
carbon atoms and ethylene odde adSiicis thereof; 
» alkyS mono- and. oligoglycosides containing 8 to 22 carbon atoms In the. 
a&y^ group and ethoxylated; analogs thereof; 

* product - of the addition of 15 to SO mql ethytena oxida onto : castor m. 
2S add^r^^^rogenaM eastor pit; 

polpl asters and. In partfeylarv -pblyglyce ml mimn m&h m> for 
&xarHp)e« po^yg!ycerD§ polyrteindte&ie or polyglyoeroi polypi 2-hydroxy-. 
aiearata. Mixtures of compounds from: several of these %m 
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* products of the addition of 2 to IS-moi ethylene oxide onto castor oli 
and/or hydrogenated castor oil; 

* partial esters based cm linear, branched, unsaturated or saturated CW 
fatty adds, ridnolelo acid and 12^ydroxysteaho add and glycerol, 

§ polygiyeeroL pentaeryibntel, dipentaerythntol, sugar alcohols {for 
example sordiloiyan^ 

* l&ooi wax alcohols; 

* polyalkyiene glycols. 

1 § The addition products of ethylene oxide and/or propylene e^ide onto 

glycerol piono- and diestem and sorcltan mono- and dtesters of fatty acids 
or onto castor oil are known commercially available products. They are 
homoiog mixtures of which the average degree of alkoxytaiion corresponds 
to the ratio between the quantities of ethylene oxide and/Or propylene oxide 

•15 and substrate with which the addition reaction is carried out 

To select suitable emotstfter systems, it can be usefoTto calculate 
the PIT of the particular system. However, this also apples In particular to 
potential optimizations In the choice of the emutsifiers or emulsifier systems 
and their adaptation to the choice and mixing of aqoeeus pbase on the one 

20 hand and the type of oil phase on the other hand as predetermined by 
after oonsideraioris as to technical procedure. Corresponding expert 
knowledge has been developed in basically totally different fields, 
particularly In the production of cosmetics. Particular reference is blade In 
;ilfeqo?ir?d5iod- b\^lWcte't»y TH.. Fdrster, W, von Rybtnski, H, Tesmann 

2S and A. Wadle ^muMon of Optimum Mmuislflw Wmw$ for PHm® 
Immmm Mmttlsffieaiiati** in International Journal of Cosmetic Science 
11, S4-92 {mm}. The article In question contains a detailed account of 
bow hie phase Inversion temperature |PIT) range of a given three- 
cpmponent system of on olf phases a water phase and an emulsifier can be 

30 calculated dy the CAPICO method ^calculation of phase inversion In 
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concentrates) on the basis of lha EACH mim (equivalent aSkane carbon 
number) -ehara^r&tfc of fm m phase. Mora partlcuiariy, ; -:{l>te--arty6 fey 
Pdrsfef el at dfes important literature for lha subjecte under discussion 
h^r^ r-^l%-S^ytdv:^ viewed in conjunction mib ilia disclosure of this 
&%te by .Raster 6t.$, With the aid ol numerous examples, it fe shown 
fmw Ih k ,0hb|ce;- irki opIlm^iatbtY of the: emytefer^emu^lfier systems aM : 
accessibte to Ihe adjustment of: optima! predetermined vetoes for thephaso 
Inwmfen-tsmperatumraegg by toe CAPiCO -method m.con|uncfion with the 
EACN concept. 

The Pit:. emulsions used te accordance with the invention preferably 
contain 20 to 90% by weight of water. more preferably 30 to 60% by weight 
•dt^d:-i1^dsi : i|#s^jMsf y • 30 to B0% by weight of wafer. The balance to 1 00% 
by weight is rmm up of o\\ phase and amubfcrs and optionally other 
auxiliaries and additive The oil phase itself is present In quantities: of 
profarafely 10 to 80% by weight and more prt^ 
In a pr efermd embodi mani, the oil -.phase exdusfvdy contains co m ponaif §■ 
i) : ;dr 6) or mixture of .these .comp^nanls. THe emylslf^rs or emuy %r 
systems are present In quanrfes of preferably 1 to 26% by weight mom 
pr$fiwabfyt 5 to 20% by weight and moat preferably 5 to 15% by weight 
21 TW emymons used In mcm^mm ^ the Invention prefa^bly haya ; 
phase inversion temperatures of 20 to 9SX and more p&r&ti&tfy in the 
range from 30 Id _35*C. 

the arkymes ys©d In accordant with the^aventl©n- arp interfed&fty 
&ote, fenxy^ ,afeyl : lri)M : ara#^s • ifi 

preferably used and may be used either on their own or in combination with 
^averilafepies,:; 

Hydrolases: selected fmm the: group 1 oonsi sling of. esterases, 
sphoOpases s lipases and : Ppasi&sfecy; transferases ara particularly 
The teller are interffccially active enzymes wh5ch catalyze 
reasons eharacleflstfe.. of Bpasesv II hat been found; that -th^se 
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polypeptides are capable of calaiyzing iranseslerfealson reactions in the 
presence of sh0ri-TC ; fe§n-al:pt)ho^' % a water conlam in reacOon mixture 
which qdrresppHds. 1o : a. water activity of greater than CIS. With this water 
ponteni, a conventional lipase would predominantly catalyze the hydrolysis 

$ft ■ qumilm hBW 'chmacimiiic features belh for Upases and for 
acyl Iransferasas:, ; Cm tea hmm of sa^yence homobgles to hilherto known 
enzymes, such as lipase from Gmditf® parapBifosm for sxampis, the 
naturally occurring enzyme seconding to. the irwen&on is a lipase and, on 
;;1 p ; . the of Its enzymatic activity^ an acy^ tmnsf erase. 

Typical axampjgs of suitable enzyme which are not meant to be 
llmtllng in any way, are [leases inid/or ypases/acyl transferases from 
organisms setecied from the group eons Mmg; of AtBilgenm^ ■ -.Aspergillus ■ 
niger, Aspergillus or/IBB, Aemmorms aerophiia, Badfius species, Candida 
IS ^MM&km, Canada mitamtfm (Trymmporon Qtyzas,. Pseudmyma 
BntBmtmh Qmdida aniar^aa, Candid® cy!mdmce% GmdMa gabmta, 
maima, Candida parapBUmm Candida li0t$iim Candida 
imptmiis, CandkiB. mmanaihih Cbmmotacta^um mm$um A Fusarmm 
solapi, t^oftfehum cpBdldum. .^sa00r^m. orimtalis (Candida kmsei}, 

Penicilium emmmberii, Penfcilium roqummih Piohia gwiUemicndu (Candida 
§mMmmmdif) f Pomim p&mma^ Bmudmimas mpama r PmmiomQms 
§u6rmmm^ RMzomumr mi&hm, RMmpm mrhmm Rhimpm orpae f 
Wilmpm mmm, RMmpm jmmmm and Thwmomy&m.. Immgemm&md 
25 mIMurst thereof, Upases fad npases/acyl transferasas from 
organisms. »ffii® WrdMd^M^^ RiM^mmm 

Psmdomonm, . Mhimpit&'-mti Timmmmyces, mom particularly - feniynMs. 
from 'Candida parapsimm PtcrJa guiiimmomiii (Candida giMmvondii} or 

30 The aii^ymts to be used to accordance with the invanion may be 
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used In various forms, In prhapte, any supply forms of enzymes known to 
the ^pert may be used In the context of the invenifon, tHe -defln&n of 
"enzyme* also encompasses protein and enzyme protein. Both the 
enzyme protein end the wftote protein, which oon^ains the tundbn of the 
$ protein aceord?ng to the invention in: a part of the proton sequanoa, may he 
used in accordance with the invention, The enzymes - are preferably y&ed 
In pure formor as Biettmical onayrne ;praps ratton either ihimobized on a 
carrier materia! and/or In solyfion, mofe parlfeuiariy aqu6oys.iolu.tion, 
and re-used in : .-^*caj!&g repeated batches, CrysiaHked enzymes. m~ 

if called OtEG-s,. obtainable for exf fn^&/#om :ths Mu& company, are also 
preferred, The percentage of active enzyme in the particular technical 
enzyme preparations varies from manyfactUfBr to ,manufectim»r> However, 
Ih e avera ge is between 1 end 1 0% ac&v e enzyme , 

in aBotier • t: of • the • iriv^ntfen* : 1118' . enzymes -tD^bg; used in 

15 ^Qcpmanca with the invention are used Ui a quantity of 0,001 to 20% by 
weight, expressed: as pure enxyme or as enzyme preparation, based on the 
tela!; quantity of 61 pbase used. More pM&u^y^he -quantity id be u^ad is 
from 8.002 to 1% by weight end, In a partteulariy preferred embodi:ment : 
from 0.0:02 to 0.2% by weight 

20 According to the invention, the anzyme-catalyze-d reaction em 

preferabl y hydr o[yses :i trance sterif Icatlons' or esterif ioatlona, the 
a§te:nffeatbna ; being particularly pmfarmd> 

According to tie invention, cosmetic and/or .pharmaceutical product 
and/or line eltemicafe. are produced by the anzy^me><*ataiyxed reactions 

W using W& PIT emulsion according to trie fnvenfcn. More partfcujariiy, 
oaroirio^s, aieroteontaining oil components and/or vitamhi fe are 
produced. 

The o/w : e:m : oyons according to the J nvontlon contain tog |i lemz 
water, emulslfers and arroi!' phase and produced by the FIT process are 
30 eminently ^yitadte for use as a rdaei&on medium for enzyme-^atalyzeci 
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reaction^.: According l;y, tie present invention also .t$lat$$ a. -process for 
the enzyme-catslyzad hydro*yskvte of fatty 

add &&yi esters and/or tngSy^eddes, m which Q/w,^Riuislons produced by 
tii^.FIT .proeess- am used as the reactors medium. The emdsfons used for 
S ihe process according to the invention correspond in their coosily ants, 
sorptions and more delated embodlm8n|S:;tp 1m:. piiul$lsns wnfch have 
already M&n described ih Mai for the. use of these o/w emulsions. 
Cosmetic an&or pharmaceutical products -and/or Una chemicals: are 
preferably prafyoed by the process aooprdlng to thg invention, More 

i 0 prKoylarly, omM mi d st@foI-co'n|alnmg : isO com pone ois and/or vllamin S 
are prod uoed . . in this process, use may be made of the fact that the water- 
lR.&o?yfefe sufesiances baoome solufela m the oil phase of i^a -Prr emulsion 
aod are thus aceess^te to the enzyme-catalyzed reaction. 

Ac-carding: to the invention, the PIT emulsions contafefng the 

18 syhsfmte a : ro addirf to the feacsllon vassal containing t:ho imniobffead or 
non-!mmobiiized lipase or ^ipase/aoyl transferase and cpfen&ly other 
:3'u#ads$ and addiyves. The .details of thi$ process, more pardcolarty the 
'quantity of. enzyme and the added emulsion, am by the na-tym 

of tha enzyme and tlie PIT emulsion selected and niay be adapteitS by iha 

20 expert: to suit the particulsr oiro^msfenoos. By heating the spierrn phase 
separaion can be acmtved and the emuliOer in the aqueous please and 
the produ oil ft the ml phase can raadi!ybe.S0pamted imm.08e : -a^i^fc By 
using feed-bad raaoiors containing Ihe enzyme #if ariiptw ^an 6b 
removed -:&M m-mM, 

25 The ^mmm of tna oil droplets feads to a large- surl^oe between the 

p-ha-se and the water phase end thy s provides for rapid cootao! and an 
feoascci raadbn rale : between the enzymes and the oil phas6 conlaihing 
the substrates, 

In one partfeufer embodiment of Ihis process, the enemas oeed art 
30 the enzymes afoady Ifeted for the use of the am emulsion acc^rcimg to the 
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invention. 

Tlia reaction sond^orss aocording to tie Invention for the enzyme- 
p^d macifon are dalaiTOftieci by the.-optpial . reason range of the 
selected and the ■emulsions used. Mara particularly the reac^on 
5 temper&tu r e Inter al& rs: between: i S and 50--C a nd .preferably between 20 
and 40*0 and> mar^. partfeySady, m -3S*0. 
Jhj jjn¥e nttos,,:w 




which ao n 



scope of the invention defied by the claims. 



Transesl^dfioatfon of ofefc m\4 ethyl: ester wsth .methanol or ftydroty&ls of 
spe add ethyl aster by llpasa/acyl transferase and hydrolysis, of the oleic 
15 add ester used. 

To producB the PIT ' amuMpn of CI 8:1 ptete acid -eihyl aster, a 
mixture of 0.25 g po^ax;yathytena-l2-Detyistear^ aSooHol (EumulpnS 81) 
and 0.2 g polyoxyethyiana-8-oety^ aioohoi. was heated while stirring to 
mm i § oleic add aftyi ester and 3 § yftrapure water grtiil all Ihm 
mm$®mM$ hm tmMd, The emulsion was then cooted wnrie stJrdrtg io 
room; temperafuif®. The phase Inversion tempemtum- |Plf) was 
approximately W J C, This emulsion (10 pmol/ml) was added to a solution 
buffered to pH B,S. dbritafriing Hpase/aoyS transferase (GRUP 2)- w^V2s| 
nioffi peihand as substrata and the hydrolysis or the : . msfbanoSysi&vMs 
determined: in pmo:i/m^/mh m dependence upon the quantify of enzyme 
[pg/rnij, Tha raaute are set out in Table 1, 



WO £006/017142 

¥®Wel> 



16 



Quantity of enzyme 
JSM .. 


Hydrolysis 
[pmol/min/m!] 


iMSgMMlM. 


1 


0.00 i 




2 


0.003 


0.009 


5 


6.015 


«r " 




Iff" 


'~5"oM ~ 


1.5 




m::::::r:z 



Jo addRforH fea aG^vity of the enzyme In the PIT emulsion contain^ 
dleie add ethyl ester was determined Iri the presence of methanol 'w 
fsopropsnct The results are sal out in Tables 2 and % 
Table a. 

Activity of the mm W P« at 4S*C 



Methanol 
[mot/0 


! Hydrolysis 
i [pmol/min/mll 


Melhartolysfc 
Ji2*« 


0 


0.089 


0 


0.5 




0.037 


0.024 


1 


0.024 


0 034 






0.074 


............ . . .v. . • • • - 


in — 


111 



Table 3 

mm : or m mm m mm w 



Isopropanol 
Imoi/if 


Hydrolysis 
„M»l05Sll 


,M!SiE0M 


0 

_ 


.0:042 


0 




J>M§ .. 


0 




0 : 031 


0.008 




0,032 


...SMI. 




m 




0.046 




0.023 




m : 


8.021 


w 






0.17 


.i f 


m 


Tn 


2.2S 


0.009 


0,20 






m 


AIL 


n— 




0.027 
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Discussion of the results 

The results show thai both Hie tfansMehfioatlon of the metlwiofpts 
snd hydrolysis can be earned out in a PIT emulsion and thai the 
erayrrsf ooes --not" :-fts; p»_f^ca^^;c^pf3l>i!i^es. The results also show that 
methanopt§ of fie PIT emulsion 'm toe preserve of wator Is preferred to 
hydrolysis. 

Transoalariieel.ipn to isopropyl oleate ean also be oaoied mi m thi: 
system mentioned, the a^tiyih/ of the enzyme showing a maximum at M2S 
mol/i fsopropartoh 



